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(54) Liquid injection method and liquid container filled through the method ; 

(57) A liquid injection method for a liquid container 
for an ink jet recording, the container including a flexible 
liquid containing portion for containing liquid in substan- 
tially hermetically sealed state, a casing, having an 
inside configuration equivalent or similar to an outer 
configuration of the liquid containing portion, for separa- 
bly covering the liquid containing portion, a liquid dis- 
charging portion for permitting the liquid to be 
discharged to outside, the method includes supplying 
the liquid having a temperature higher than a normal 
temperature into the liquid containing portion; siiDstan- 
tially hermetically sealing the liquid discharging portion 
with a liquid discharge permission member for permit- 
ting the liquid to discharge in use. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to a liquid injection s 
method for a liquid container usable in an ink jet record- 
ing field, and more particularly to a liquid injection 
method for a liquid container having a flexible liquid con- 
taining portion capable of forming a sealed space. 

As for a liquid accommodating container for accom- w 
modating ink or processing liquid for recording in the ink 
jet recording field, which will hereinafter be called liquid, 
a structure having a casing and a bladder-like liquid 
containing portion therein, is known. In a recording 
device using such a liquid accommodating container, 15 
the liquid is usually fed to a recording means through a 
supply tube from a liquid accommodating container, and 
the liquid is ejected stably from recording means by pro- 
viding a static head difference between the recording 
means and the liquid accommodating container. 20 

With such a recording device, the static head differ- 
ence is required to be provided between the recording 
means and the liquid accommodating container, and 
therefore, it is thought difficult to downsize the recording 
device. To obviate this problem, an ink jet cartridge is 25 
known wherein an ejection head as the recording 
means and the liquid accommodating container (ink 
container) can be made integral. In such a case, a 
mechanism which produces a back pressure against 
the ink flow toward the recording means is required in 30 
place of the static head difference, in order to stably 
retain the ink and therefore to prevent the ink leakage 
from the ejection portion such as a nozzle of the record- 
ing means. The back pressure is called "negative pres- 
sure", since it provides negative pressure relative to the 35 
ambient pressure at the ejection outlet portion. The ink 
jet cartridge is further classified into a type wherein the 
recording means and the liquid accommodating con- 
tainer are always integral and a type wherein the record- 
ing means and the liquid accommodating container are 40 
separate, and are separable from the recording device, 
and they are integrated upon use thereof. 

As for a liquid accommodating container used with 
such an ink jet cartridge, a type is known wherein a 
bladder-like ink accommodating portion (liquid contain- as 
ing portion) is provided with a spring to produce force 
against the inward deformation of the bladder due to the 
consumption of the ink so as to provide the negative 
pressure (Japanese Laid-open Patent Application No. 
SHO-56-67269, Japanese Laid-open Patent Application so 
No. HEI-6-226993, for example). U.S. Patent No. 
4,509,062 discloses an ink accommodation portion of 
rubber having a conical configuration with a rounded top 
having a smaller thickness than the other portion. The 
round thinner portion of the circular cone portion pro- ss 
vides a portion which displaces and deforms earlier 
than the other portion. They are quite satisfactory. 

However, further development is desired. 



More particularly, a larger amount of the ink is 
desired to be contained in the same volume of the con- 
tainer. 

SUMMARY OF THE INVENTION 

Accordingly, it is a principal object of the present 
invention to provide a liquid injection method with high 
accommodation efficiency without ink leakage against 
ambient condition change, for a liquid accommodating 
container capable of supplying liquid out with stabilized 
negative pressure. 

It is another object of the present invention to pro- 
vide a liquid container manufacturing method and a liq- 
uid injection method with high accommodation 
efficiency without ink leakage against ambient condition 
change, for a liquid accommodating container having a 
flexible liquid containing portion which supplies the liq- 
uid out using static head difference, and to provide an 
ink container using the same. 

It is a further object of the present invention to pro- 
vide a container made of simple parts. 

According to an aspect of the present invention, 
there is provided a liquid injection method for a liquid 
container for an ink jet recording, the container including 
a flexible liquid containing portion for containing liquid in 
substantially hermetically sealed state, a casing, having 
an inside configuration equivalent or similar to an outer 
configuration of the liquid containing portion, for separa- 
bly covering the liquid containing portion, a liquid .dis- 
charging portion for permitting the liquid to ibe 
discharged to outside, the method comprising the steps 
of: supplying the liquid having a temperature higher 
than a normal temperature into the liquid containing 
portion; substantially hermetically sealing the liquid dis- 
charging portion with a liquid discharge permission 
member for permitting the liquid to discharge in use. 

According to the aspect of the present invention, 
the accommodation efficiency is increased, thus 
increasing the ink accommodation capacity of the con- 
tainer relative to the inside volume thereof. 

According to another aspect of the present inven- 
tion, there is provided the casing has a substantial air 
vent, and has a prism-like configuration, wherein a cor- 
ner portion of the liquid accommodating container 
defined by three sides of the prism configuration corre- 
sponds to a corner portion of the casing defined by 
three sides of the prism configuration, wherein a thick- 
ness of a wall constituting the liquid containing portion is 
thinner adjacent the corner portion than a central por- 
tion of sides of the prism-like configuration; the casing 
has a substantial air vent, and has a prism-lite configu- 
ration, wherein corner portions of the liquid accommo- 
dating container each defined by two sides of the prism 
configuration corresponds to corner portions of the cas- 
ing defined by two sides of the prism configuration, 
wherein the corner portions of the liquid containing por- 
tion include a first corner portion which separates from 
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a corresponding one of the corner portions of the casing 
with discharge of the liquid out of the liquid accommo- 
dating container, and a second corner portion which 
substantially maintains a positional relation relative to 
the casing; or the liquid containing portion of the liquid 
accommodating container has a bent portion at a posi- 
tion opposing to a maximum area side of the liquid 
accommodating container, the bent portion separating 
from a wall of the casing with discharging of the liquid 
out of the liquid containing portion. 

According to this aspect of the present invention, a 
negative pressure production type liquid accommodat- 
ing container for an ink jet printing apparatus can be 
provided wherein the accommodation efficiency is 
increased, thus increasing the ink accommodation 
capacity of the container relative to the inside volume 
thereof. 

These and other objects, features and advantages 
of the present invention will become more apparent 
upon a consideration of the following description of the 
preferred embodiments of the present invention taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view of a liquid injecting 
apparatus usable with a liquid injection method accord- 
ing to an embodiment of the present invention. 

Figure 2 is a schematic view showing a change of a 
liquid containing portion of a liquid accommodating con- 
tainer into which the liquid has been injected through a 
liquid injection method according to the present inven- 
tion, relative to a change of an ambient temperature, 
wherein (a) deals with the case of the ambient tempera- 
ture being normal temperature (apprax. 23 °C), and (b) 
deals with the case of the ambient temperature being 
higher than the normal temperature. 

Figure 3 is a schematic view showing a change of a 
liquid containing portion of a liquid accommodating con- 
tainer into which the liquid has been injected through a 
conventional liquid injection method, relative to a 
change of an ambient temperature, wherein (a) deals 
with the case of the ambient temperature being normal 
temperature, and (b) deals with the case of the ambient 
temperature being higher than the normal temperature. 

Figure 4 is a schematic sectional view of an ink con- 
tainer according to a first embodiment of the present 
invention, wherein (a) is a sectional view, (b) is a side 
view, and (c) is a perspective view. 

Figure 5 is a schematic view showing deformation 
resulting from discharge of the ink in the ink container of 
Figure 4. 

Figure 6 schematically shows a negative pressure 
property of an ink container. 

Figure 7 is a schematic view showing a change of a 
liquid containing portion of an ink container of Figure 4 
into which liquid has been injected through a liquid 
injection method according to the present invention, rel- 



ative to change of the ambient temperature. 

Figure 8 is a schematic view of an ink container 
according to a second embodiment of present inven- 
tion, wherein (a) is a sectional view, (b) is a bottom view, 
5 and (c) is a perspective view. 

Figure 9 is a schematic view showing deformation 
resulting from discharge of the ink from the ink container 
shown in Figure 8. 

Figure 1 0 illustrates a definition of an angle of a cor- 
10 rter portion in a liquid accommodating container accord- 
ing to the second embodiment of the present invention. 

Figure 11 is an illustration showing an advantage 
when a small curved surface is formed at a corner por- 
tion of the liquid accommodating container according to 
15 the second embodiment. 

Figure 1 2 is a schematic view showing another con- 
figuration of an ink container to which the injection 
method of the present invention is applicable. 

Figure 13 is a schematic view showing a further 
20 configuration of an ink container to which the injection 
method of the present invention is applicable. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

25 

Referring to the accompanying drawings, the pre- 
ferred embodiments of the present invention will be 
described. In the embodiments, the liquid accommo- 
dated in the liquid accommodating container (ink con- 

30 tainer) is ink as an example, but it may be another liquid- 
such as processing liquid used for recording. 

Referring to Figure 1, a liquid injection method 
according to the present invention will be described. 
Figure 1 is a schematic illustration of an example of 

35 a liquid injecting apparatus to which the liquid injection 
method of the present invention is applicable. In Figure 
1 , designated by 1 is a liquid accommodating container 
having a liquid containing portion 5 which is constituted 
by a flexible liquid containing bladder (ink accommoda- 

40 tion liquid containing bladder) 3. Designated by 2 is a 
casing for protecting the accommodation bladder 3, and 
4 is a liquid discharge portion for discharging the liquid 
to the outside from the liquid containing portion 5. By 
mounting, to the liquid discharge portion 4, a liquid dis- 

45 charge permission member (not shown) for permitting 
discharge of the liquid to a recording head or the like, 
the liquid containing portion 5 constitutes a substantially 
hermetically sealed space. 

First, the liquid discharge portion 4 of the liquid 

so accommodating container 1 is set to a jig 6, and a valve 
15 is closed. Then, the valve 14 is opened, and the air is 
discharged by a pump 7 from the liquid containing por- 
tion. Simultaneously therewith, ink 1 1 in an ink tank 8 is 
heated by a heater to approx. 60 °C, and a valve 16 is 

55 opened to supply the ink from the ink tank 8 into a con- 
stant quantity injector 10. The quantity of the ink sup- 
plied thereto is 100 % of the capacity of the liquid 
containing portion. After the supply of the ink, the valve 
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16 is closed. 

After the air is discharged from the inside of the liq- 
uid containing portion 5, a valve 14 is closed, and a 
valve 15 is opened. Then, the ink is injected into the liq- 
uid containing portion 5 from the constant quantity injec- s 
tor device 10. After the injection of the constant amount 
of the ink, an unshown liquid discharge permission 
member is mounted to the liquid discharging portion 4 
while paying attention to avoid air introduction, thus 
making the liquid containing portion 5 a substantially 10 
hermetically sealed chamber. In the present invention, if 
the temperature of the ink when the ink is injected is 
higher than the normal temperature, the advantageous 
effects which will be described hereinafter are provided, 
but the temperature is determined within the range in is 
which the properties of the ink is not deteriorated by the 
temperature. In this embodiment, the temperature when 
the ink is injected is 60 °C. This temperature is equiva- 
lent to the maximum temperature to which the liquid 
accommodating container is expected to be subjected, 20 
including the time of transportation, and the property of 
the ink is not deteriorated by this temperature. At this 
temperature, the amount of the air dissolved in the ink is 
about 1/10 of that dissolved in the ink filled at the normal 
temperature. 25 

It is desirable that temperatures of the ink injection 
path and the liquid accommodating container which 
receives the injected ink, are equivalent to the tempera- 
ture of the injected ink from the standpoint of decreasing ; 
the amount of the dissolved air in the ink in the liquid so 
accommodating container. After the liquid containing j 
portion is filled with the ink, it may be heated for a pre- 
determined period while being connected with the ink 
injection path with the liquid discharging portion taking 
an upper position, so that dissolved air is discharged to 35 
the outside of the liquid accommodating container in the 
form of bubbles. The heating time is determined on the 
basis of the material of the ink, the temperature or the 
like. When it is 60 °C, the period is desirably several 
hours. 40 

Depending on the structure of the liquid discharge 
permission member, the liquid discharge permission 
member may be mounted first, and then the ink may be 
injected. In this case, too, the ink in the ink accommo- 
dating portion hardly contains dissolved air. as 

In this embodiment, the pressure reduction pres- 
sure reduction is used. However, a pressing injection is 
usable if the liquid temperature when it is injected into 
the liquid containing portion is higher than the normal 
temperature, and if the liquid is filled into the liquid con- so 
taining portion in substantially hermetically sealed state. 
In such a case, the quantity, equal to 1 00 % of the inside 
volume of the liquid containing portion, of the ink (or liq- 
uid) having a temperature higher than the normal tem- 
perature is supplied into the liquid containing portion, ss 
and is hermetically sealed without permitting introduc- 
tion of the air into the ink. 

Referring to Figures 2 and 3, the description will be 



made as to the advantageous effect of the high temper- 
ature injection with substantial hermeticality. 

Figure 2 illustrates change of the liquid containing 
portion relative to the change of the ambient tempera- 
ture of the liquid accommodating container which has 
been filled with the ink using the liquid injection method 
of the present invention, and Figure 3 illustrates change 
of the liquid containing portion relative to the change of 
the ambient temperature of the liquid accommodating 
container which has been filled with the ink using a con- 
ventional liquid injection method. The container s of Fig- 
ure 2 and Figure 3 are the same as that of Figure 1. In 
each of these figures, (a) shows a state of the container 
when the ambient temperature is the normal tempera- 
ture, and (b) shows a state of the container when the 
ambient temperature it higher than the normal tempera- 
ture. 

In the case of the conventional liquid injection 
method, as shown in Figure 3, (b), when the ambient 
temperature is higher than the normal temperature, the 
liquid containing portion 5 expands from the state 
shown in Figure 3, (a) by the expansion of the ink per se 
and by the precipitation of the air 12 having been dis- 
solved in the ink into bubbles in the liquid containing 
portion 5. 

In the bubbles, there are contained the air and 
vapor of a part of the contents of the ink. As a result, the 
influence of the volume expansion of the bubbles to the 
liquid accommodating container is much more signifi- 
cant than the volume expansion if the ink liquid. For 
example, when the liquid accommodating container 
which is filled with the 20 °C ink without heating, is 
placed under 60 °C ambience, the volume expansion 
rate of the liquid containing portion 5 is as large as 
approx. 2 - 3 %. 

In the worst case, the ink would leak out through the 
liquid discharge portion 4 although the liquid containing 
portion 5 is substantially hermetically sealed by the liq- 
uid discharge permission member 21. Accordingly, a 
gap 22 provided between the casing 2 and the ink 
accommodation bladder 3 has to be large in considera- 
tion of the presence of the bubbles as well as the expan- 
sion of the ink. 

On the other hand, when the use is made with the 
liquid injection method of the present invention, even if 
the ambient temperature under which the liquid accom- 
modating container is placed is higher than the normal 
temperature, a bubble is not precipitated in the liquid 
containing portion 5, as shown in Figure 2, (b) if the 
temperature is lower than that during the filling. There- 
fore, the gap 22 between the ink accommodation blad- 
der 3 and the casing 2 when the temperature is normal, 
as shown in Figure 2, (a), may be enough if it corre- 
sponds to the volume decrease of the ink liquid by low- 
ering of the temperature to the normal temperature, if 
the ink injection temperature is higher than the ambient 
temperature of the liquid accommodating container. 

Even if the ambient temperature is higher than the 
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deforming force due to the ink consumption and the 
restoring force in the direction of the initial shape, by 
which the negative pressure is stabilized. 

At this time, the air is introduced through an air vent 
105 into between the inner wall 1 02 and the outer wall s 
101, so that deformation of the inner wall is not 
impeded, and therefore, the stabilized negative pres- 
sure is maintained during the use or consumption of the 
ink. Thus, the space formed between the inner wall and 
the outer wall, is in fluid communication with the ambi- 10 
ence through the air vent 105. Thereafter, the ink is 
retained in the ink accommodating portion by the bal- 
ance between the force provided by the inner wall and 
the force provided by the meniscus formed at the ejec- 
tion outlet of the recording head (Figure 5, (b1), (b2)) is 

When quite a large amount of the ink is discharged 
to me outside (Figure 5, (d), (c2)). the ink accommo- 
dating portion deforms as described above and the 
inward collapsing of the central portions of the ink 
accommodating portion is stabilized. The welded por- so 
tons 104 function to constrain the defomiation of the 
inner wall. Therefore, as for the sides adjacent to the 
maximum area sides, the portions not having the pinch- 
off portion 104 start to deform so as to become away 
from the outer wall earlier than the portions having the zs 
pinch-off portion 104. 

However, only with these inner wall deformation 
constraining portions described above, the deformation 
of the inner wall adjacent to the liquid supplying portion 
may dose the ink supplying portion before the ink con- so 
tained in the ink accommodating portion is used up to 
sufficient extent. / \ 

According to this embodiment, however, the corner 
o2 of the inner wall shown in Figure 6. (c). is adjacent 
along thecorner at of the outer wall in the initial state, as 
and therefore, when the inner wall is deformed, the cor- 
ner of the inner wall is less easily deformed than the 
other portion of the inner wall, so that deformation of the 
inner wall is effectively constrained. In this embodiment 
the angles of the corners o2 are 90 degrees. ' 40 

Here, the angle of the corner a2 of the inner wall is 
defined as the corner al between two substantially flat 
surfaces of the at least 3 surfaces of the outer wall 
namely, as the portion of the crossing portion of the 
extensions of the 2 surfaces. The angle of the corner of 4s 
the inner wall is defined as the angle of the corner of the 
outer wall, because in the manufacturing step which will 
be described hereinafter, the container is manufactured 
on the basis of the outer wall and because the inner wall 
and outer wall are similar in configuration in the initial so 
state. Thus, as will be understood from Figure 5 (c1) 
and (c2), the corner oe2 of the inner wall shown in Figure 
4. (c) is provided separably from the corresponding cor- 
ner of the outer wall, and on the other hand, the corner 
P2 of the inner wall other than the corner formed by the ss 
surfaces having the ink supply port is slightly separated 
from the comer «x2 of the correspondence outer wall as 
compared with the corner o2. However, in the embodi- 



ment of Figure 4 and 5, the angle p at the opposite posi- 
tion is generally not more than 90 degrees. Therefore 
the positional relation relative to the outer wall can be 
maintained close to the initial state as compared with 
the other parts of ttie inner wall constituting tfie ink 
accommodating portion, so as to provide an auxiliary 
support for the inner wall. 

Furthermore, in Figure 5, (cl) and (c2), the oppo- 
site maximum surface area sides are substantially 
simultaneouslydeformed, and therefore, the center por- 
tions thereof are brought into contact with each other 
The contact portion of the center portions (Figure 5 (d) 
and (d1). hatched portion) expands with further ink dis- 
charge. In other words, in the liquid container of this 
embodiment, the opposite maximum area sides of the 
container start to contact before the edge formed 
between the maximum area side and the side adjacent 
to thereto, collapses, with the consumption of the liquid 
Figure 5. (d1) and (d2) show the state in which substan- 
tially the entirety of the liquid is used up from the liquid 
accommodating portion (final state). In this state the 
contact portion of the ink accommodating portion 
expands substantially over the entirety of the ink accom- 
modating portion, and one or some of the corners 62 of 
the inner wall are completely separated from the corre- 
sponding comers pi of the outer wall. On the other 
hand, the corner o2 of the inner wall is still separably 
positioned closely to the corresponding comer ol of the 
outer wall even in the final state, so that comer functions 
toconstram the deformation to the end. Before this state 
is reached, the welded portion 104 may have been sep- 
arated from the outer wall, depending on the thickness 
of the inner wall. Even in that case, the length of the 
welded portion 104 is maintained, and therefore the 
direction of the deformation is limited. Therefore even 
when the welded portion is disengaged from the outer 
wall, the deformation is not irregular but is balanced 

As described in the foregoing, the deformation 
starts at the maximum area sides, which then are 
brought into surface contact with each other before an 
edge of the maximum area sides are collapsed, and the 
contact area increases. The corners other than the cor- 
ners constituted by the side having the ink supplying 
portion are permitted to move. Thus, the order of prece- 
dence of deforming portions of the ink accommodating 
portion is provided by the structure thereof. At least one 
of the maximum area sides of the substantially flat sides 
of the outer wall of the ink container having a substan- 
tially pnsm configuration, is not fixed to the inner wall 
This will be described in detail. When the amount of the 
ink in the ink accommodating portion reduces by the 
ejection of the ink from the ink jet recording head the 
inner wall of the liquid container tends to deform at the 
portion which is easiest to deform under the constraint 
described above. Since at least one of the substantially 
Hat maximum surface area sid s of ihe polyhedron 
shape, is not fixed to the inner wall, the deformation 
starts at substantially the central portion of the internal 
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wallsurfac corresponding to this side. 

Since the side at which the deformation starts is 
flat, it smoothly and continuously deforms toward the 
Side opposite therefrom corresponding to the decrease 
amount of the ink in the ink accommodating portion s 
Therefore, during the repeated ejection and non-ejec- 
tjoa the ink accommodating portion does not deform 
substantially non-continuously, so ihat further stabilized 
negative pressure can be maintained, which is desirable 

t^^? 60 !!?"^ me ' nk jSt reoordi "9 apparatus. In 10 
th.s embodiment, the maximum surface area sides are 
opposed to each other and are not fixed to the outer wall 
and therefore are easily separable from the outer wall 

^1°^ th8 t "° opposite a ' des defo ™ 
substantially simultaneously toward each other, so that is 

ma.rrta.ning of the negative pressure and the stabiliza- 
tion of the negative pressure during the ink ejections 
can be further improved. The volume of the ink con- 
tainer for the ink jet in this embodiment is usually 

mum. n the ink container of the present invention, the 
area of the maximum area sides is larger than the sum 
of the areas of the sides adjacent thereto 

The experiments have been carried out with a liquid 
container having a thickness of approx. too microns at a 
the central portion of the inner wall, and having a thick- 
ness of several - io microns adjacent to the corner In 
this case^the corner is provided by a crossing portion of 
- the 3 surfaces, the strength of the corner substantially 

corres^dstothatofthetripledmicknessr^iyioxa so 
= 30 microns approx. a ' 

In the initial stage of the start of the liquid dis- 
charge, the desired negative pressure can be produced 
by the constraint of the collapse of the corners and the 
crossing portions between the surfaces or sides. With as 
the further discharge of the liquid, the deformation 
occurs and increases at the center portions of the max- 
|mum areasides of the container. Then, the corners of 
£e srdes of the inner wall begin to become away from 

atl «I!r * ° °° rnerS * the 0uter walL "™««- « 
ately after the separation of the corners, the original 

corfxjurat.on of the corners tend to be maintained so 
S 6 t ef Z mai ! on * tne com ers is constrained. However, 
with further iquu discharge, the configuration of the 
corners are gradually deformed since the thickness is « 
as small as 100 microns. 

™ H0WeVSr ' 3,1 ° f the comer coding the liquid 
container are not simultaneously separated and 
deformed but they occur in the predetermined prece- 

jT^V^ PW0- ^^ tad ««*^IV so 

me configuration of the liquid container, comer condi 

tore such as filmthickness. the position of the pinch-off 
porfton where the inner wall is welded and is sand- 
thfr! ?S * eouterwa,l - or ' n elike.Bythepro V i s i nof 

menuhe deformation of the inner wall and the separa- 
tor, thereof from the outer wall can be regulated at the 
positions, so that irregular deformation of the inner wall 



can be prevented. Additionally, the provision of the 
P 1H! ~f P ° rti0ns at "P" 081 * 6 P osition s as in this 
Size?" 18 " 1, *" n6flatiVe PfeSSUre can 136 ,urther sta - 

B > subsequent separation of the corners consti- 
tuting the liquid container, the predetermined negative 
P'essurecan be produced stably from the initial stage of 
the liquid discharge to the end thereof. With the thick- 

"!!?J? ** inner wa " 100 micr ons as in this 
embodiment, the crossing portion between the adjacent 

n^ e L an l!! e COmerS are '"^^ deformed 
namely toward the liquid supplying portion, at the time 
when the liquid is used up. 

The similar experiments were carried out with a liq- 
uid container having a thickness of 100 - 400 microns at 

I? fX>rti0nS * the inner wa " and - *h''ckness of 
zo - 200 microns adjacent to the corners. In such a 
case, the strength of the corners were quite higher than 
m the foregoing sample of the container. 

Wrth this container, the predetermined negative 
pressure were produced at the initial stage of the liquid 
discharge, similarly to the foregoing example. With the 
further consumption of the ink, the inner wall begin to 
gradually separate from the outer wall at the central por- 
tion of the sides. Corresponding to the deformation the 
corners begin to separate from the corresponding cor- 
ners of the outer wall. The deformation of the corners is 
small even after quite a large amount of the liquid is dis- 
charged Since the corner is separated from the outer - 
wall with the initial configuration is substantially main- 
famed, the negative pressure is stabilized! At the end of 
theajnsurrrption of the ink, the configuration is stabi- 
lized, so that negative pressure is provided stably to the 

tit °- ? S ink Wth the minimum re "*i™ng 
amount of the ink. a 

famJ 8 * /tfJ-r - addittona ' experimente . » has been 
found that stabilized negative pressure can be gener- 
ated when the thickness adjacent to the central portion 
of the inner wall is 100 - 250 microns, and the thickness 
adjacent to the corner is 20 - 80 microns 

am "TL 6 6h0WS 8 rela1ion Detween ink use 
amount of the ink accommodating portion and the neg- 
ative pressure of the ink container in the ink container 
according to this embodiment. In Figure 6. the abscissa 
represents the ink discharge amount, and the ordinate 
represents the negative pressure. In this Figure the 
negative static pressure is plotted with square marks A 
total negative pressure which is a sum of the negative 
static pressure and the dynamic negative pressure pro- 
duced when the ink flows, is plotted by V marks The 
discharge amount of the ink in Figure 6 is zero when the 
ink accommodating portion is in close contact with the 
casing, which is the same state as when 100 % of the 
mk is injected into the ink container, and the container is 
at the temperature at the time of the injection. 

Here, the negative pressure in the ink accommo- 
dating portion is preferably as follows. 
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1. First, the negative static pressure at the time of 
shipment of the ink container s to the market is 
approx. -2 to -30 mmAq. relative to the ambient 
pressure. If the pressure is positive at the delivery, 
a proper negative pressure can be provided by an 
initial refreshing operation in the main assembly of 
the state at the time of delivery recording device, for 
example. Here, "the state at the time of delivery" is 
not limited to the initial state shown in Figure 5, (a1) 
and (a2). ff the negative pressure is maintained, the 
container may contain an amount of the ink which is 
slightly smaller than the maximum accommodata- 
ble amount of the ink accommodating portion, as 
shown in Figure 5, (b1), (b2). 

2. Secondly, the pressure difference between when 
the recording is effected and when it is not effected, 
is small, namely, the difference between the nega- 
tive static pressure and the total pressure is small. 
This is accomplished by reducing the dynamic 
pressure. The dynamic pressure in the ink accom- 
modating portion per se can be neglected as con- 
trasted to the ink accommodating portion using a 
porous material, and therefore, the small dynamic 
pressure can be easily accomplished. 

3. Thirdly, the change in the negative static pres- 
sure due to the change of the ink amount in the ink 
accommodating portion is small from the initial 
state to the final state. In a simple structure of the 
ink accommodating portion, the negative static 
pressure changes linearly or non-linearly relative to 
the inkamount existing in the ink accommodating 
portion, and therefore, the change ratio of the static 
pressure is large. However, in the ink container of 
this embodiment, the change of the negative static 
pressure is small from the initial stage to immedi- 
ately before final state, as shown in Figure 6, so that 
substantially stabilized negative static pressure is 
accomplished. As regards the ink jet recording field, 
the negative pressure generation is stably provided 
by the ink container of this embodiment, and since 
the volume capacity efficiency is large, this embod- 
iment is suitable for the small size ink jet recording 
apparatus, the demand for which is great these 
days. 

The description will be made as to the manufactur- 
ing method of the above-described ink container and as 
to the liquid injection method to the liquid accommodat- 
ing container. 

The ink container of an embodiment of the present 
invention has a doitole wall structure of molding resin 
material, wherein the outer wall has a thickness to pro- 
vide high strength, and the inner wall is of soft material. 
With small thickness, thus permitting it to follow the vol- 
ume variation of the liquid. It is preferable that inner wall 
has an anti -liquid property, and the outer wall has a 
shock resistant property or the like. 

In this embodiment, the manufacturing method for 



the liquid container uses a blow molding method with 
the use of blowing air. This is for the purpose of forming 
the wall constituting the ink container from a resin mate- 
rial not expanded substantially. By doing so, the inner 

s wall of the ink container constituting the ink accommo- 
dating portion can resist the load substantially uniformly 
in any direction. Therefore, despite the swing motion, in 
any direction, of the ink in the inner wall of the ink con- 
tainer after some amount of the ink is consumed, the 

w inner wall can assuredly maintain the ink, thus improv- 
ing the total durability of the ink container. 

As for the blow molding method, there are a method 
using injection blow, a method using direct blow, and a 
method using double wall blow. The description will be 

15 made as to the method using the direct blow molding 
used in this embodiment. 

The injection nozzle is in the form of a multi-layer 
nozzle, and it injects the inside resin material and the 
outside resin material simultaneously into the mold to 

20 produce an integral first and second parison. The mate- 
rials of the inside resin material and the outside resin 
material are so selected as to avoid the welding of the 
resin materials at the contact portion therebetween. 
When similar materials are to be used from the stand- 

25 point of the liquid contact property relative to the ink, the 
inside material or the outside material may be of multi- 
layer structure so that resin materials are supplied in 
such a manner that different kind materials are present 
in the contact portion. 

30 A metal mold is moved to sandwich the integral 
parisonPand the air is injected to effect blow molding 
into the shape of the metal mold. At this time, the inner 
wall and the outer wall are closely close contacted with- 
out gap therebetween. The parison is processed while it 

35 has a viscosity, and therefore, both of the outer wall 
resin material and the inner wall resin material are free 
of orientation property. By the use of the blow molding 
for manufacturing the liquid container, the number of 
steps and the number of parts are reduced, so that yield 

40 is improved; and additionally, the configuration of the 
inner wall 1 02 can be made such that corner portions of 
the inner wall 102 correspond to the corner portions of 
the outer wall 101, as shown in Figure 4. Then, the 
cylindrical parison is pushed to the mold having a polyg- 

45 onal section by the blow molding, by which the thick- 
ness distribution of the inner wall as described in 
conjunction with Figure 4, can be accomplished, and as 
regards the outer wall, similarly to the inner wall, the 
thickness distribution in which the thickness is large in 

so the central portion and decreases toward the marginal 
portions. 

Then, the inner and outer walls are separated at 
other than the ink supplying portion. As for another sep- 
aration method, the molding resin materials of the inner 
55 wall and the outer wall have different thermal expansion 
coefficients (shrinkage rates). In this case, the separa- 
tion is effected automatically by decrease of the temper- 
ature of the molded product after the blow molding, so 
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that number of manufacturing steps can be decreased. 
The portion having been sandwiched by the molds dur- 
ing the blow molding may be imparted by external force 
after the molding to separate the outer wall from the 
inner wall, and the gap therebetween may be brought s 
into communication with the air, so that gap can be used 
as an air vent. This is preferable in an ink container 
since then the number of manufacturing steps can be 
reduced. 

After the ink container is integrally molded except 10 
for the ink supply port in this manner, the ink is injected. 

Figure 7 shows the change of the liquid containing 
portion relative to the change of the ambient tempera- 
ture when the ink container is filled with the ink through 
the injection method of the present invention, wherein 15 
(a) shows the case in which the liquid accommodating 
container is placed under the normal ambient tempera- 
ture, (b) shows the case in which the liquid accommo- 
dating container is placed under the ambient 
temperature which is higher than the normal tempera- bo 
ture; and suffix 1 indicates the B-B sectional view of Fig- 
ure 4, (b), and suffix 2 indicates the A-A sectional view 
of Figure 4, (a). 

When the ink is to be injected into the ink accom- 
modating portion, the ink injecting apparatus as shown 25 
in Figure 1, for example, is used, and the ink is heated 
up to a temperature higher than the normal tempera- 
- ture. Subsequently, 100 % (capacity of the ink accom- 
modating portion) of the ink is injected thereinto. The ink 
supply port is plugged with a liquid discharge permis- 30 
sion member without introduction of the air into the ink 
accommodating portion, thus sealing the ink accommo- 
dating portion. Figure 7, (b1), (b2) shows this state. 

When the ink container is placed under the normal 
ambient temperature, a gap 110 exists between the 35 
outer wall and the inner wall as shown in Figure 7, (al), 
(a2) . However, the gap is the one produced by reduction 
of the volume of the ink (liquid) due to the temperature 
at the time of ink filling returning to the normal tempera- 
ture, and when the ambient temperature becomes 40 
equal to the high temperature, the gap disappears as 
shown in Figure 7, (b1), (b2). In this embodiment, the 
material of the inner wall of the ink container is polyeth- 
ylene, and the liquid discharge permission member of 
olefin rubber sheet is welded to the ink supply port by 45 
ultrasonic welding. By using the ultrasonic welding, the 
connection between the inner wall and the liquid dis- 
charge permission member is assured at the ink supply 
port so that hermetical sealing is accomplished. Thus, 
the ink leakage other than when the container is con- so 
nected with the recording head, and the liquid can be 
supplied out to the ink jet recording head by connection 
therewith using a hollow needle or the like. By the use of 
the rubber sheet for the liquid discharge permission 
member, even if the mounting and demounting of the ink 55 
container relative to the recording head are repeated, 
the state of permitting the ink discharge only when they 
are connected can be maintained. 



Thus, with the ink container shown in Figure 4, the 
configuration of the inner wall 102 can be provided such 
that corner portions of the inner wall 102 take the posi- 
tions corresponding to the respective corner portions of 
the outer wall 101 along the configuration of the outer 
wall 101, and therefore, the outer wall has the inner side 
equivalent to the outer surface of the inner wall. Accord- 
ingly, when the liquid injection method of the present 
invention is used, almost all of the inside of the casing 
except for the volume of the ink expansion, can be used 
for accommodating the ink. In other words, the ink 
accommodatable amount per unit volume in the inside 
of the ink container casing when the ink expansion is 
taken into account, can be maximized. 

By using the liquid injection method of the present 
invention, the stabilized negative pressure can be pro- 
duced from the beginning of use, without long using of 
the initial unstable region in the negative pressure prop- 
erty curve of Figure 6 (region (a)) when the ambient 
temperature is substantially at the normal temperature. 
This is because under the normal temperature, it is as if 
the ink is discharged after a part of the ink is discharged 
from the container, as shown in Figure 7, (a1). (a2), 
when the injection method of the present invention is 
used. 

Additionally, as shown in Figure 7, (a1), (a2), the 
shock resistance is high during transportation of the 
container since the corner portions of the inner wall cor- 
respond to the corner portions of the outer wall without 
separation. a 

(Second embodiment) 

Figure 8, (a) - (c) is schematic views of an ink con- 
tainer according to an embodiment of the present inven- 
tion, wherein (a) is a sectional view thereof, (b) is a side 
view thereof, and (c) is a perspective view thereof. Fig- 
ure 9 shows a change, in the A-A sectional view of Fig- 
ure 8, (a), of the ink container when the ink is 
discharged through the liquid discharging portion (from 
the ink supplying portion) of the ink container containing 
the ink Figure 10, (a) - (c) is a schematic illustration of 
an angle of a corner portion in the ink container of the 
present invention. The ink container of this embodiment 
is manufactured through a direct blow molding method, 
as in the first embodiment. 

Similarly to the first embodiment, the ink container 
200 of Figure 8 comprises an outer wall 201 and an 
inner wall 202 which is separable from the outer wall, 
the region defined by the inner wall (ink accommodating 
portion) functioning to contain the ink. The outer wall is 
provided with an air vent 205. The inner wall has a 
welded portion (pinch-off portion) 104, and the inner 
wall is supported by and engaged with the outer wall at 
the welded portion. 

The ink container 200 of Figure 8 comprises a sub- 
stantially quadratic prism portion having a parallelogram 
bottom surface and a cylindrical ink supplying portion 
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203 connected thereto, as a curved portion The ink 
container has a small curved or rounded portion (R) at 
a portion corresponding to the edge lines of the prism 
shape. Here, the portion of the container adjacent the 
crossing portion between two surfaces preferably two 
flat surfaces or the crossing portion of the extensions of 
ttie surfaces, are called a "corner portion". The surfaces 
having the maximum area among the surfaces defined 
by the corner portion in each of the inner and outer 
walls, are faced to each other at both of the lateral sides 
of the ink supplying portion 203. 

In Figure 8, (b), e, 4 are angles formed between 
outer walls constituting the corner portion of the ink con- 
tamer, more particularly, they are angles formed at the 
crossmg portion of extensions of two surfaces as 
shown in Figure 10. (a), (c). Angle 6 is larger than 90 
degrees, and angle * is smaller than 90 degrees In this 
ernbodBTient, e is approx 140 degrees, and * is approx 

71,6 anQle 01 outer wa" can be easily 
controlled since the manufacturing of the ink container 
earned out on the basis of the outer wall, as will be 
described hereinafter. The inner wall is formed so as to 
be corresponding to the outer wall, and therefore, the 
angles of the inner wall upon the start of use (initial 
state) are substantially the same as the angles of the 
cwesponding portions of outer wall, as shown in Figure 
10. (a). The ink container of this embodiment has a sub- 
stantially prism configuration, and when it is cut along a 
plane parallel to the bottom surface, as shown in Figure 
9, the surface taken along the plane has a substantially 
.parallelogram configuration. At least one of the angles 
/formed between one side and adjacent side of the 
polygonal shape is larger than 0 degree and less than 
90 degrees, and the angles formed between said two 
sides and the sides which are different from the two 

* ^ are adjacent said ^ are larger 
than 90 degrees and smaller than 180 degrees, respec- 
tively. The cutting plane is perpendicular to the maxi- 
mum area surfaces. 

The ink supplying portion 203 is connected with an 
unshown ink jet recording means through an ink dis- 
charge permission member 206 having an ink leakage 
preventing function capable of preventing leakage of the 

i'lLS^r 3 " Vtoration or external is 
""Parted to the container. At the ink supplying portion 

203 the inner wall and the outer wall are not easily sep- 
mT^ fr< ™ eaCri ^er by the ink discharge permission 
member 206 and another structure therearound The 
size of the ink supplying portion is sufficiently small as 

ZS?^ ? 6 aCCOmmodatin 9 Portion, and 
therefore, the ink supplying portion is not easily col- 
apsed even when the deformation of the inner wall 
resulting from the discharge of the ink Therefore even 
when the ink is completely consumed, the inner wall 
and the outer wall are not deformed at the ink supplying 
portion and maintain the initial state. Since Figure 8 is a 
schematic view, it seems that space exists between the 
outer wall 201 and the inner wall 202 of the ink con- 
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tamer. But. it will suffice, if they are separable, and the 
inner wall and the outer wall may be in contact with each 
other, or may be spaced with a small gap. In any case, 
ttie corner portion of the inner wall is disposed at a posi- 
5 ton at least corresponding to the corner portion of the 
outer wall along the configuration of the inner surface of 
the outer wall 201. in the initial state shown in Figure 9 
(a). 

In Figure 9, designated by 11 is the ink. In Figure 9 
»« (a), the position of the corresponding ink supplying por- 
toon 203 is indicated by broken line, but in Figure 9. to) - 
£Q. the position of the ink supplying portion is omitted 
for better understanding of the deformation of the inner 
wall. 

is ^en the ink is ejected from the ink jet recording 
head of the ink jet recording means, the ink is con- 
sumed from the ink accommodating portion, and the 
maximum area sides of the inner wall 102 of the inkcon- 
tamer begins to deform at the central portions thereof in 
20 the direction of reducing the volume of the ink accom- 
modating portion. The corner portion a1 shown in Fig- 
ure 1(c) among the corner portions of the outer wall 
hmrts the movement of thecorner portion «2 of the inner 
« IT ^ ^ the P° sitional elation therebetween. On 
* Je other hand, the corner portion 62 of the inner wall is 
disengaged from the correspondence corner portion 61 
of the outer wall to suppress the deformation of the 
inner wall. In other words, as regards the polygonal 
shape on the cutting plane (in the case of Figure 9 the 
30 cutting plane parallel to the bottom surface) perperriic- A 
/ \ ular to the maximum area surface of the ink container ' 1 
1 inner wall, the deformation occurs such that one (6) of 
ttie angles formed between a side and a side adjacent 
thereto is reduced, and that angles (6) formed between 
35 the sides forming said angle and the sides adjacent 
thereto, are increased. 

This occurs because the angles of the polygonal 
shape formed in the cutting plane are different, and 
merefore. the forces applied resulting from the ink dis- 
« charge at the angle reducing corner (62) and the angle 
increasing corners (61) of the inner wall, are different 
As a result, the above-described position variation of 
the corner portion 62 hardly occurs, and therefore the 
ink accommodating portion receives the deforming 
45 force due to the ink consumption and the restoring force 
in the direction of the initial shape, by which the negative 
pressure is stabilized. 

At this time, the air is introduced through an air vent 
205 into between the inner wall 202 and the outer wall 
so 201, so that deformation of the inner wall is not 
impeded, and therefore, the stabilized negative pres- 
sure is maintained during the use or consunption of the 
ink. Thus, ttie space formed between the inner wall and 
the outer wall, is in fluid communication with the ambi- 
55 ence through the air vent 205. Thereafter, the ink is 
retained in the ink accommodating portion by the bal- 
ance between the force provided by the inner wall and 
the force provided by the meniscus formed at the ejec- 
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tion outlet of the recording head (Figure 9, (b)). 

Furthermore, when quite a large amount of the ink 

isd.sctergedoutoftheinkaccommolatingportjon.and 
therefore, the ink accommodating portion is further 
deformed (Figure 9, (c», the welded portion 204 also s 

ISS^f-. deformation limiti "9 portion for the inner 
wall so that d.sengagement of inner wall from the outer 
wall is suppressed at the side having the supply port 
and the s.de faced thereto. As a result the SLnal 
relafton between the corner portion of the outer wall w 
in the side havmg the supply port and the corner portion 
£2 Of the inner wall, is maintained, and therefore, the 
supply port portion is not plugged by the adjacent inter- 
nal wall surface. The corner portion ri> of the inner wail 
disengaged f ram the corner portion of the outer wall is is 
brought .nto contact to the maximum area surface 

^Hi^T ^ °° n1aCt P 0 * 00 increases * its 
area by the further consumption of the ink. 

Sooner or later, the ink ejection becomes not possi- 
ble from the inkjet recording head. This state is shown so 

portion of the ink accommodating portion is generally as 
targe as the entirety of the ink accommodating portion 
Depending on the thickness of the inner wall the 

wall. In th,s case, the direction of the deformation is lim- 
ited mce the welded portion 204 has a certain length in 
a dracton as shown in Figure 8. (a) and (b). Therefore 
even when the welded portion is disengaged from the 
SSd™" 1, deformation is not irre 9ular but is bal- so 
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.^eloregoingisthedescriptionofthechangewhen 
the ink container of the present invention is filled with 
the ink, and the ink is discharged from the ink supplying 
portion thereafter. The deformation starts at the nL- 35 
mum area surfaces, and the order of the deformations 
of various parts ofthe inner wall is positively determined 
by the provisions of the corner portion of the inner wall 
disengageable from the corresponding corner portion of 
the outer wall and the comer portion of the inner wall « 
which is maintained, in the positional relation, with the 
corner portion of the outer wall. 
„„ S Hi 6 fore90in 9 Ascription, with respect to at least 
one of the cutting planes perpendicular to the maximum 

SET?" * imer ** of "» ink «**«». the « 

deformation occurs such that angle formed between 

TZ 106 substantially polygonal shape 

SJ? C ,T 9 - Pla " 8, reduoes or increase s- Here, the 
angle of the inner wall, as shown in Figure 10 (b) is 
defied . ,the angle 62 formed at the Lssing point « 

benveentheextensionsofftesubstantiallyflatslrtace 
portions ofthe inner wall. Therefore, even if the angle ei 
tanned in the neighborhood of the corner portion hardly 
changes from the angle 6 of the initial state, it will suffice 
if the 02 changes. 

In the embodiment, too. the same advantageous 
enects as with the first embodiment can be provided by 
using the liquid injection method of the present inven- 



tion. Namely, the ink accommodataWe amount per unit 
volume in the Inside of the ink container casing when 
the ink expansion is taken into account, can be maxi- 
m.zed. By using the liquid injection method of the 
present invention, the stabilized negative pressure can 
be produced from the beginning of use. without long 
using of the initial unstable region when the ambient 
tenperature is substantially at the normal temperature. 
AdJtionaHy, me shock resistance is high during trans- 
portation of he container since the corner portions of 
tie inner wall correspond to the corner portions of the 
outer wall without separation. 

In the foregoing manufacturing method, the resin 
material has been described as being continuously sup- 
plied, but ,t is a possible alternative that same materials 
are used for the inner wall and the outer wall, and a 

£££ fr0m the inner and 0uter «a»s is 

ntermrttently suppi.ed into between the parison of the 
^ner wall and the parison of the outer wall, thus making 
Jie ink accommodating portion (inner wall) is separable 
from the casing (outer wall). When the position of the ink 
supply port is deviated in the surface having the ink sup- 
£ ' l he 4 dls,ance **"'•« ^ parison and the mold 
edflerent at some portion, and therefore, distribution of 
the ' thickness may occur in the inner wall and the outer 
wall at the time of the blow molding, in some cases In 
Ihe case of the ink container shown in Figure 8 the pari- 
son is supplied in the longitudinal direction of the con- 
^*" d tnerefore - «™ e is hardly any need of taking 
f^ttiickness distribution in the longitudinal direction 
into the consideration. But, with respect to the corner 
portions defined by 6, e, the thicknesses of the inner and 
outer walls are larger toward the supply port. As regards 
the maximum area surfaces, when they are cut along a 
Plane parallel to the bottom surface, there is a thicknL 
distribution. This is because the parison of a cylindrical 
shape ,s expanded to a prism having a parallelogram 
cross^ectwn. and therefore, the thicknesses of the cor- 
ner portions are smaller away from the mold surface 
This is effective to positively determine the order of por- 
tions of collapses of the ink container since it is one of 
Je factors to make the comer portion d> adjacent the 
side having the ,nk supplying portion less easily disen- 
gageable from the corresponding outer wall, as shown 
m Figure 9, (a) -(d). 

The present invention is not limited to the container 
of a quadratic prism shape having a parallelogram 
crossjection, although the description of the foregoing 
embodiments takes such and example. The present 
invention is applicable if the ink container has a struc- 
ture by which the collapsing direction is regulated such 
that predetermined part of the inner wall corner portions 
corresponding to the outer wall is separated from the 
corresponding corner of the outer wall. In other words 
thedeformation starts at the maximum area surface or 
surfaces of the inner wall, and at one or ones of the cor- 
ner portions of the inner wall, the inner wall are disen- 
gaged from the corner portion or portions of the outer 
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wall and at another one or ones of the corner portions 
of the inner wall are maintained at a predetermined 

porton or portions ofthe outers. sothatordeVor way 
^formation of various parts of the inner wall is reg* 

A small part the corner portion or corner portions of 
*e .nner wall and outer wall maybe rounded { R)Tm 
case, the angle is defined as an angle bieenSe 
sdes constituting the section by ft ? outer wall as 
^jn-n Rgure 10, (c). Particularly when the port, at 

Z £5!Z ? ronsum P«°n of the ink. is rounded 
(R) as shown Rgure 11, ( a) , the final state is as shown 
mRgure 1 1 . (b). When the rounding is not p S£?S 

£7! 1 l ( V m - i "* is as i 

"re 11. (d). m the former case, the insufficiently col- 
apsed po^on at the final state is smalier. Adding 

F ° r — ~- * ■» -nd- 

arati™ frZ J* 6 COmer POrtion * *• inner «all sep- 
arating from the corresponding comer portion of the 
outer wall, it is located at a position opposing fte maxi 
mum area side. V this is satisfied, the container isT^t 

derhke shape having a curved surface. With such a 
cotton* having the curved surface configurator? n 
would be difficult to define the disengaged™ 
portion, in such a case, the portion v^JeThe Zi 
surface is not continuous is defined as a bent-portion 
and the surface enclosed by the bent portion Ms 

portion of the ,nner wall disengaged from the corre- 
spondmg bent portion of outer wall, is faced to the mal 
■mum area surface. 



EP 0829 365 A2 



22 



(Other embodiments) 

As regards the configurations of the container 
medications shown in Figures 12 and 13 aVSSe 

A liquid accommodating container shown in Figure 
12 « similar to that shown in Rgure 4 but the rtflh 2 
me Pinch-off portion of the liquW 
toner ,s provided substantially over the entire J£ 
w n S«! UrfaCe ° f thecontainer - andathrough-holeS 

sides so that inner wall 102 and the outer wall 101 have 
a doughnut-like configuration. Figure 12. (a) coS 

5?i?SK? (a): Fi9ure * » ™£°™o 

me outer wall 101. the opposite side therefrom, and the 

K ^ | the I ,rOU9h4,0,e 710 ' ^ Pinch oCr 
tons, and the liquid containing portion is divided into 

^rartswithmethrough^eyiomerebeSeT 
The provision of the through-hole in the liquid' con- 



temner enhances the mechanical strength, and permits 
■Mtad supply of the liquid from the inside. In add? 

Son e ~ r ^ e<rfthethrOU9h - h0,eisa P in ^ff 
portion, and the ambience is introduced there between 

reir^S,^ 0 " * *" thro, * rt * * effective to 
reinforce the maximum area side when the liquid con- 

tein^portimcomainstheliquidtoitsmax^^S^ 
to therefore, the outer surface of the inner wall aS Te 

Z * the outer — are ««i 

me through-hole is effective to maintain ita,2E!2 
me hqu.d corta.ning portion against me extern^ shoe? 

S J? 'u ner Wa " is b * *e outer wal 

around the mrough-hole. 

13 f ;/ iq ^. aMommoda fin9 container shown in Figure 

£ i'Sil! f ,hatshown in R9ure 4 - 

(a), (b) and (c) are a top plan view, lop plan view and 
» side v.ew of the modified container Pp,anv,ewand 
The fundamental structure of mis embodiment is 
^ same as mat of Figure 4 embodiment ButinFigu e 
13 me syppv port ,s omitted for the better explanation 

25 X ^^feafe^reofthismodffilation. 

In the modrf,ed example, a rib 715 is formed on a 
area side of the liquid accommodating 
tonerioo Each *iaot. 1602 is in Reform of anX 

so E i niaximum area side. A similar rib is 
so forms^soontne^^^^^ 

- „. 5" ^ 10dified ^P' 6 ' 109 nb 715 '« Provided by 

SSST" ^ fte margina ' ^ from S 

center of the maximum area side 

35 «>.. ^ SUCh 3 Structure - *» resistance against the 
collapsing ,s stronger at the center portion rtftemaxi 

SUL ITS? portion ' the ^ a9ai ™* » e 

conapse. along the line connecting the outer periDherv 

■hJI? CO !! r,Bur8S5on of fte PraiecBon. may be trape- 
zoidal as shown in Figure 13. (g). The confjurationof 
me colunin-like projection in the modified examples 
^' 9Ure 13 ' (d) " »• is as shown in FigurTlS 

JL2iK? B the aspect rafio (x:y) - *• 

against the collapse can be adjusted 

nornl*" 9 fore9 ° in9 the ink discharge 

t A ^ deSCription w » be mad « « «o 

Z !^' ment is a PP ,icable to a " the forego- 

mg embodiments. 

« fe Jl'..* 6 "u 6 Whe " 4,18 discnar 9ed amount of the ink 
'^^'"^^"^tive pressure property 
lit COnte " 1er be unstable - lf th« is to an 
a felt-? 0 ' f ^ 3 ^ quanti * 01 *e air having 
a temperature h.gher man the normal temperature may 
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be permitted to enter the liquid containing portion in the 
process of mounting the small amount, and then, the 
container may be hermetically sealed. The temperature 
is such air is preferably equivalent to the temperature of 
the liquid injected, and it preferably contains the vapor 
of the liquid injected. 

The volume of the air thus introduced reduces more 
than the liquid accommodated therein, when the tem- 
perature returns to the normal temperature. Therefore, 
the negative pressure is stabilized from the beginning of 
use, assuredly avoiding the unstable region of the neg- 
ative pressure property shown in Figure 6, (a). Although 
the usage efficiency of the ink container is slightly lower 
than the foregoing embodiments, the ink supply to a 
recording head is stabilized, and it is usable even in 
such a case that tolerance of the negative pressure 
change of the recording head is severe. In the case of 
allowing the air to enter the ink accommodating portion, 
it is desirable to provide bubble removing means such 
as a filter in the liquid supply path between the liquid dis- 
charge portion and the recording head as well as dis- 
posing the liquid discharge portion in the bottom surface 
of the liquid accommodating container to prevent the 
introduction of the air into the recording head. Practi- 
cally, the quantity of the air entering the container is 
preferably not more than 10 %, further preferably not 
less than 0.5 % and not more than 5 %, since if it is too 
large the ink accommodation efficiency lowers corre- 
spondingly. 

As described in the foregoing, according to the 
present invention, the minimum and proper room can be 
provided for the liquid containing portion by the degree 
corresponding to the expansion of the liquid due to tem- 
perature rise. Therefore, the liquid is prevented from 
leaking out even when the ambient temperature varies, 
with high accommodation efficiency. This invention is 
particularly effective when the liquid containing amount 
is large, since the increase amount of the ink accommo- 
dation capacity provided by the improvement of the 
accommodation efficiency. 

While the invention has been described with refer- 
ence to the structures disclosed herein, it is not con- 
fined to the details set forth and this application is 
intended to cover such modifications or changes as may 
come within the purposes of the improvements or the 
scope of the following claims. 

A liquid injection method for a liquid container for an 
ink jet recording, the container including a flexible liquid 
containing portion for containing liquid in substantially 
hermetically sealed state, a casing, having an inside 
configuration equivalent or similar to an outer configura- 
tion of the liquid containing portion, for separably cover- 
ing the liquid containing portion, a liquid discharging 
portion for permitting the liquid to be discharged to out- 
side, the method includes supplying the liquid having a 
temperature higher than a normal temperature into the 
liquid containing portion; substantially hermetically seal- 
ing the liquid discharging portion with a liquid discharge 



permission member for permitting the liquid to dis- 
charge in use. 

Claims 

5 

1 . A liquid injection method for a liquid container for an 
ink jet recording, said container including a flexible 
liquid containing portion for containing liquid in sub- 
stantially hermetically sealed state, a casing, hav- 

10 ing an inside configuration equivalent or similar to 
an outer configuration of the liquid containing por- 
tion, for separably covering the liquid containing 
portion, a liquid discharging portion for permitting 
the liquid to be discharged to outside, said method 

15 comprising the steps of: 

supplying the liquid having a temperature 
higher than a normal temperature into the liq- 
uid containing portion; 
20 substantially hermetically sealing the liquid dis- 

charging portion with a liquid discharge permis- 
sion member for permitting the liquid to 
discharge in use. 

25 2. A method according to Claim 1, wherein the tem- 
perature is not more than 60 °C. 

3. A method according to Claim 1 , wherein the casing 
has a substantial air vent, and has a prism-like con- 
so figuration, wherein a corner portion of the liquid 

,*\ accommodating container defined by three sides of 
the prism configuration corresponds to a comer 
portion of the casing defined by three sides of the 
prism configuration, wherein a thickness of a wall 
35 constituting the liquid containing portion is thinner 
adjacent the corner portion than a central portion of 
sides of the prism-like configuration. 

4. A method according to Claim 1 , wherein the casing 
40 has a substantial air vent, and has a prism-like con- 
figuration, wherein corner portions of the liquid 
accommodating container each defined by two 
sides of the prism configuration corresponds to cor- 
ner portions of the casing defined by two sides of 

45 the prism configuration, wherein the corner por- 
tions of the liquid containing portion include a first 
corner portion which separates from a correspond- 
ing one of the corner portions of the casing with dis- 
charge of the liquid out of the liquid accommodating 

so container, and a second corner portion which sub- 
stantially maintains a positional relation relative to 
the casing. 

5. A method according to Claim 1, wherein the liquid 
55 containing portion of the liquid accommodating 

container has a bent portion at a position opposing 
to a maximum area side of the liquid accommodat- 
ing container, the bent portion separating from a 
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wall of the casing with discharging of the liquid out 
of the liquid containing portion. 

6. A method according to Claim 1 , wherein the liquid 
discharge permission member is of rubber member s 
which is welded to the liquid discharging portion by 
ultrasonic welding. 

7. A method according to Claim 1 , wherein said seal- 
ing step is carried out with the liquid containing por- w 
tion containing air having a temperature higher than 
the normal temperature. 



8. A liquid container filled with the liquid through a 
method as defined in any one of the preceding 15 
claims. 

9. A manufacturing method for a liquid container, 
wherein said liquid container including: 

20 

an outer wall; 

an inner wall having an outer surface equiva- 
lent to inside surface of the outer wall and hav- 
ing a liquid accommodating portion capable of 
containing liquid therein, and liquid supply por- 25 
tion for supplying the liquid out of the liquid 
accommodating portion; 

wherein said liquid accommodating con- 
tainer has a polygonal cross-section, said 
method comprising the steps of: 30 

A ; 

providing a mold corresponding to an outer 
shape of the liquid accommodating con- 
tainer; 

providing a substantially cylindrical shaped 35 
first parison for the outer wall, said first 
parison having a diameter smaller than 
that of the moid; 

providing substantially cylindrical shaped 
second parison for the inner wall; 40 
expanding the first and second parisons by 
injecting air so that first parison extends 
along the mold, so that inner wall and the 
outer wad are separable from each other, 
and a space defined by the inner wall and 45 
a space defined by the outer wall are simi- 
lar in configuration to each other; and 
sipplying the liquid having a temperature 
higher than a normal temperature into a 
space defined by the inner wall. so 
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